Accumulation of intracellular ascorbate from dehydroascorbic acid by astrocytes is decreased after oxidative stress and restored by propofol.
Primary rat astrocyte cultures absorbed dehydroascorbic acid from the medium and reduced it to intracellular ascorbate. Uptake of dehydroascorbic acid (5-200 microM) was inhibited only partially by glucose (10 mM). The remaining glucose-insensitive component of dehydroascorbic acid uptake was inhibited reversibly by sulfinpyrazone (IC(50) = 80 microM). Dehydroascorbic acid uptake was not mediated by Na(+)-ascorbate cotransporters or volume-sensitive anion channels because it was neither Na(+)-dependent nor blocked by the channel antagonist, 4,4'-diisothiocyanatostilbene-2,2'-disulfonic acid. Oxidative stress, induced in astrocytes by the lipophilic radical generator tert-butyl hydroperoxide, decreased intracellular glutathione concentration and inhibited accumulation of intracellular ascorbate from dehydroascorbic acid. Subsequent administration of either the native antioxidant alpha-tocopherol (200 microM) or anesthetic concentrations of the antioxidant sedative propofol (1-8 microM, administered 30 min after tert-butyl hydroperoxide), did not change glutathione concentration but restored the ability of astrocytes to accumulate intracellular ascorbate from dehydroascorbic acid. These results are consistent with a novel mechanism of astrocytic ascorbate accumulation that is inhibited by lipophilic radicals and protected by lipophilic antioxidants such as propofol.